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Purpose: The purpose of the study was to assess the readability of hearing-related internet 
information in the Hindi language. 
Methods: Five keywords which were commonly used during the Internet search related to 
hearing problems and hearing impairment were identified by native Hindi speakers. These key 
terms were entered one by one into Google Bharat, the Hindi version of Google India. The 
uniform resource locators (URLs) were recorded for the first ten webpage results obtained after 
entering each search phrase. Each webpage was assessed according to inclusion and exclusion 
criteria. Finally, 25 webpages were analysed by using a readability computational tool. RH1 
and RH2 formulas (Sinha, Sharma, Dasgupta, & Basu, 2012) were used to calculate the 
Readability Grade Level (RGL). The paragraphs with lowest and highest readability level were 
identified and used for a cloze test. Ten participants were recruited after applying inclusion and 
exclusion criteria. They were instructed to complete the cloze test. 
Results: The mean RGL of hearing-related webpages published in Hindi was not significantly 
different from the recommended value. A significant difference between the mean RGL for 
webpages of different origins was identified. The mean RGL calculated by RH1 was 
significantly higher than the mean RGL calculated by RH2; but there was a significant and 
positive correlation between the RGL values calculated by RH1 and RH2. No significant 
differences in cloze scores were found between the paragraph with the high RGL and the 
paragraph with the low RGL. 
Conclusion: The RGL calculated by the formulas was within the recommended value, which 
means the hearing-related material available on the Internet in Hindi is easy to read. However, 
the results of readability ease calculated by the cloze test suggested that the paragraphs with 
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1 CHAPTER ONE: INTRODUCTION 
 
1.1 Study overview 
 
Healthcare information available online is becoming an important source of 
information for consumers with health conditions such as diabetes, hypertension and hearing 
impairment (Cline & Haynes, 2001). This information is used by consumers to decide what 
further actions to take, and how to take good care of themselves in terms of their health (Fiksdal 
et al., 2014). According to the data provided by International Telecommunication Union 
(2016), Internet users are increasing globally, within which China and India are becoming a 
huge market. An interesting fact about the Indian population observed by Bhattacharya (2017) 
is that they trust the content available in Hindi more than in English, which clearly makes it 
important to look at the readability ease of the online health-related information available in 
Hindi.  
The majority of research has shown that the readability level of online health related 
material is higher than the recommended readability level by experts which is fifth or sixth 
grade level  (Walsh & Volsko, 2008). The same tendency has been shown by the research 
available in audiology, which means the readability of hearing-related information online is 
poor (Atcherson et al., 2014). To date, there is no study available in the literature identifying 
the readability ease of online hearing-related information in Hindi. The present study aims to 
identify the readability level of online hearing-related material in Hindi by using readability 
formulas and a cloze test.  
In the next subsection, the literature review will provide the outline of hearing 
impairment, advantages of rehabilitation, health literacy and Internet usage in Hindi, and 




1.2 Hearing impairment 
1.2.1 Overview 
Hearing impairment is defined by the World Health Organization (2001) as the 
complete or partial inability to hear, which can be due to structural or functional abnormalities 
of the auditory system. A significant impact of hearing impairment has been observed in adults 
by Finitzo and Crumley (1999). They found that adults with hearing impairment face a great 
challenge while communicating with people around them, mainly due to lack of consideration 
by others. This can further lead to social isolation, depression and functional disability (Finitzo 
& Crumley, 1999).  
The human hearing organ or auditory system converts mechanical signals from the 
surroundings into electrical signals with the help of various parts of the peripheral hearing 
organ such as the outer ear, middle ear, and inner ear, and the central auditory system such as 
the neural pathways, auditory brain stem and auditory cortex (Laforge, Spector, & Sternberg, 
1992). The peripheral hearing system comprises the outer ear, middle ear and inner ear. When 
sound reaches the outer ear or pinna, it is directed towards the tympanic membrane which starts 
vibrating (Newton & Shah, 2013). The vibrations of the tympanic membrane cause the middle 
ear ossicles (malleus, incus and stapes) to vibrate, and energy is transferred to the inner ear 
(Mulrow et al., 1990). This energy causes movement of the cochlear fluid and basilar 
membrane, which stimulates a number of nerve endings, causing nerve impulses to be 
transmitted to the auditory cortex through various nuclei along the auditory neural pathway. 
The neural impulses are interpreted by the brain and a symbol, word, picture, or recognised 
signal is created (Møller, 2012).  
Hearing impairment can be caused by any disruption in the above-mentioned structures; 
disruptions can be anatomical, pathophysiological or environmental, such as trauma, noise 
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exposure, and infections (Møller, 2012). The cause of hearing impairment can vary between 
the adult and paediatric population. Previous research has established that the cause of hearing 
impairment occurring in the paediatric population is 50% environmental (caused by infections, 
pregnancy complications, ototoxic antibiotics) and 50% hereditary (Musiek & Baran, 1986). 
However, the cause of hearing impairment in adults is more commonly due to ageing, resulting 
in pathophysiological alterations in the hearing organ, such as reduced function of the cochlear 
hair cells and diminished sound processing capability in neural pathways (Musiek & Baran, 
1986).  
Three types of hearing impairments have been classified by researchers, based on the 
location of the cause or problem associated with the hearing organ: conductive, sensorineural 
and mixed. Conductive hearing impairment refers to a disturbance in the conduction of the 
sound waves occurring in the outer ear or the middle ear. Cerumen, ossicular chain deformities 
and their fixation, and middle ear infection can cause conductive hearing impairment (Steiger, 
2015). This type of hearing impairment is often known as temporary hearing impairment 
because it can typically be treated by different types of surgery and medication (Bolz, 2016). 
On the other hand, sensorineural hearing impairment is a permanent impairment because it 
cannot be treated by medication or surgery (Gordon-Salant, Frisina, Fay, & Popper, 2010). 
Sensorineural hearing impairment occurs because of  inner ear dysfunction that hampers the 
conversion of sound wave vibrations to electrical signals (Martin & Clark, 2012). Mixed type 
of hearing impairment is a combination of conductive and sensorineural impairment in which 
middle ear and inner ear dysfunction occur. Audiologists describe a hearing impairment by 
type: (a) the affected part of the mechanism; (b) the degree of severity – intensity level and 
range of sounds which are not heard; and (c) configuration of hearing impairment – the 
frequencies at which hearing impairment has occurred (American Speech-Langauge-Hearing 
Association, 2015).  
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Hearing impairment is assessed by standard pure tone audiometry, which is the most 
common method used in hearing clinics for the assessment of hearing impairment in adults 
(Martin & Clark, 2012). In this assessment, the client responds to various pure tones at different 
intensity levels.  The audiologist measures the softest level of each pure tone to which the client 
responds. Play audiometry or conditioned play audiometry (Madell, 2014a) is a method used 
to assess the hearing of children between the ages of 2 and 5 years. This technique utilises 
behavioural conditioning. Visual reinforcement audiometry (Madell, 2014b) is used to assess 
the hearing of children who are in the cognitive age range from 6 to 36 months. This technique 
practices a conditioned head-turning response that is modelled by the examiner’s control of a 
stimulus-reinforcement model.  
1.2.2 Prevalence of hearing impairment  
According to recent data provided by the World Health Organization (2017), 360 
million people, (5% of the whole global population), have disabling hearing impairment 
(greater than 40 dB HL in the better hearing ear). Out of these 360 million people with hearing 
impairment, 328 million are adults and 32 million are children (Schlauch & Nelson, 2015). 
Stevens and colleagues reviewed 42 studies from 29 countries, published from 1973 to 2010, 
to estimate the global prevalence of hearing impairment (Stevens et al., 2013). The results 
showed that approximately 1.4% of children aged 5-14 years old are affected globally by 
hearing impairment. This percentage increased with an increase in age, and hearing impairment 
was found to be the most prevalent in South Asia where the rate was 17% (in adults older than 
15 years).  
The incidence and prevalence of hearing impairment is high in India (Garg, Chadha, 
Malhotra, & Agarwal, 2009). According to the Rehabilitation Council of India Act, 1992, 
“hearing handicap” is defined as “hearing impairment of 70 dB and above, in better ear or total 
loss of hearing in both ears”. In 1995, The Persons with Disabilities (PWD) Act included a 
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wider range of degrees of hearing impairment. However, it still did not include people with a 
moderate degree of hearing impairment. According to a document released by the Rehab 
Council of India (1995), a person can be defined as disabled “who has a minimum of 60dB HL 
of hearing impairment in the better ear in speech conversation frequencies” (p. 100). Census 
2001 (Office of the Registrar General & Census Commissioner, 2001) revealed a prevalence 
of 5.8% hearing disability in India. It is important to note this percentage did not include people 
with mild or moderate hearing impairment. In a paper published by American Speech-
Language-Hearing Association ASHA (1981), hearing disability means “the determination of 
a financial award for the actual or presumed loss of ability to perform activities of daily living” 
(Summary, para. 1) and hearing “handicap” is the detriment due to hearing impairment on an 
individual’s daily life activities. In this report (American Speech-Language-Hearing 
Association ASHA, 1981), a person having average thresholds at 1, 2, 3 and 4kHz in the range 
of 25–75dBHL was considered to be hearing handicapped. It is clear that in India, the 
government does not consider people with mild to moderate hearing impairment as hearing 
handicapped.   
The National Sample Survey Organization (2003) conducted a survey among Indian 
households and observed that hearing disability was the second most common disability in 
India. In rural communities, the disability was 10% of the population while it was 9% in urban 
communities. In addition, it was anticipated that out of 100,000 people, 291 people have 
hearing impairment.  It was also observed that about 32% of the individuals with hearing 
impairment had profound hearing impairment, while 39% had severe hearing impairment. The 
survey also demonstrated that approximately 7% of children were born with hearing 
impairment. In cities, 62% of all the people in the survey reported that their hearing impairment 
was diagnosed at or above 60 years of age while this number was 56% in the villages.  
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The most common cause of hearing impairment in India found by a WHO survey 
(Varshney, 2016) was cerumen impaction (15.9%). Ageing was the next common aetiology 
found in this survey (10.3%). Middle ear infections were the cause of hearing impairment in 
5.2% of the population. In half of the population with congenital hearing impairment, the 
causes of hearing impairment were environmental, such as viral infections, neonatal hypoxia, 
hyperbilirubinemia and meningitis. The cause of hearing impairment in the other half of the 
population was genetic (India, 1992). 
1.2.3 Impact of hearing impairment 
 Hearing impairment can have a major impact on communication in daily life. The 
literature shows that hearing impairment has a negative impact on quality of life (Samuel & 
Babu, 2017). Dalton and colleagues (2003) revealed that severity of hearing impairment lowers 
the life quality in older adults. It can also result in social isolation, dependence and frustration 
(Varshney, 2016). In children, hearing impairment has been found to be related to delayed 
speech and language development (Garg et al., 2009) It can further impact their performance 
in school and psychological development. In some studies, it has been reported that parents of 
children with hearing impairment have higher anxiety levels and stress (World Health 
Organization, 2002). Hearing impairment can impact communication with family, friends and 
colleagues (Vishwambhar, 2015). The person with hearing impairment will respond slowly and 
will not able to take part in active discussions. This will further impact their social life, and 
they will become more isolated (Vishwambhar, 2015).  
1.3 Management of Hearing Impairment 
1.3.1 Effects of management of hearing impairment  
As the impact of hearing impairment brings negative social and psychological 
outcomes, management becomes an important consideration. Certain types of hearing 
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impairment can be managed medically and surgically. Examples include impairments caused 
by chronic infections (Lewis-Cullinan & Janken, 1990), sclerosed middle-ear ossicles 
(Williams, Chalmers, Stange, Chalmers, & Bowlin, 1993), atresia of the ear canal (Moss, Lin, 
& Cueva, 2016) and impacted cerumen (Yueh, Shapiro, MacLean, & Shekelle, 2003), sudden 
hearing impairment (Stokroos, Albers, & Tenvergert, 1998), and ototoxic drugs (Begg, 
Barclay, & Kirkpatrick, 2001). Management of hearing impairment that cannot be treated by 
surgical or medical procedures requires a team-based approach for care and rehabilitation 
(Pacala & Yueh, 2012).  
A considerable quantity of literature has been published on the outcome of the provision 
of hearing aids (Mendel, 2007). For instance, a systematic review (Chisolm et al., 2007) of 16 
studies demonstrated that regular use of hearing aids was related to emotional, social and 
psychological improvement in adults with sensorineural hearing impairment. Similarly, the 
effects of hearing aids on quality of life was examined for a sample of 1192 adults aged over 
70 years (Appollonio, Carabellese, Frattola, & Trabucchi, 1996). The researchers established 
that uncorrected sensory deprivation was associated with a low quality of life and this kind of 
association was absent in people with corrected sensory deficit. Another similar type of survey 
was performed to assess the benefits of hearing aids on the quality of life (Kochkin & Rogin, 
2000). In this survey, 2069 adults with hearing impairment completed a questionnaire that was 
developed from previously published and validated questionnaires. A separate questionnaire 
for family was also designed. The researchers concluded that hearing aids significantly help 
people with mild to severe hearing impairment by improving their physical and psychological 
health (Kochkin & Rogin, 2000). It is evident that hearing aids play a significant role in 
elevating the levels of satisfaction and life quality of people with hearing impairment (Cox & 
Alexander, 2002; Takahashi et al., 2007).  
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Other than hearing aids, the process of management of hearing impairment or aural 
rehabilitation comprises three other components: instruction (use of technology and listening 
environment), perceptual training (to improve communication) and counselling (to enhance 
participation) (Boothroyd, 2007). A prospective study was performed by Santos, Marangoni, 
de Andrade, Prestes, and Gil (2014) to identify long-term implications of an auditory training 
programme for adults with bilateral high frequency hearing impairment on various aspects of 
auditory function such as behavioural, subjective and electrophysiological function. The results 
of this study confirmed a significant improvement in communication in noisy environments, 
better skills for verbal speech sounds and temporal resolution. Evoked auditory potentials 
illustrated the presence of long latency components which were absent before the training 
programme. In another study conducted by Marques, Kozlowski, and Marques (2004), it was 
observed that an auditory rehabilitation programme including counselling, training and 
instruction associated with hearing aid fitting has a useful impact on an adult and his family 
dealing with hearing impairment. 
1.3.2 Factors influencing success of rehabilitation of hearing impairment 
Even though the advantages of hearing aids and other rehabilitation options are evident 
and established, most of the population with hearing impairment does not possess hearing aids. 
Numerous research studies have illustrated that only 14.6% to 20% of adults having objective 
or subjective hearing impairment use a hearing aid (Popelka et al., 1998; Stephens, Lewis, 
Davis, Gianopoulos, & Vetter, 2001). The existing rehabilitation choices and their use with 
satisfaction are guided by various factors. 
In a systematic review carried out by Meyer and Hickson (2012), 22 articles examining 
factors influencing hearing aid adoption in older adults were reviewed. The authors concluded 
that people who are older, and have a moderate to severe hearing impairment, and identify their 
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family member or a friend as a supporter for the rehabilitation programme, are more likely to 
accept hearing aids. 
Vestergaard Knudsen, Öberg, Nielsen, Naylor, and Kramer (2010) performed a review 
of available literature to evaluate factors affecting help-seeking, satisfaction, use and uptake of 
hearing aids. In this review, studies published between January 1980 and January 2009 were 
assessed. The patient journey was divided into three stages: pre-fitting, fitting and post-fitting. 
Of those, 22 studies focused on the factors affecting the pre-fitting stage, 2 studies focused on 
the fitting stage and 17 studies dealt with the factors playing a significant role in the post-fitting 
stage (up to 1 year). After selecting these studies, 31 factors were examined and discussed. 
These factors were demographic (age, gender), personal (expectation, motivating source, 
hearing sensitivity, hearing impairment), and external (counselling, cost). The results showed 
that for majority of the factors there was no consistency. However, gender, age and self-
reported activity limitation illustrated consistent impact on the outcomes (satisfaction, use and 
uptake of hearing aids). An intriguing result from this study was that only one factor influenced 
all four outcome variables and that was self-reported hearing disability. This was an important 
finding and shows that self-reported auditory difficulty is an essential factor in successful aural 
rehabilitation.  
In addition, existing research recognises the critical role played by the participation of 
the adults who are new to hearing aids, in a rehabilitation programme including communication 
strategies and their use (Hickson, Worrall, & Scarinci, 2007). It has also been observed that 
most people face great difficulty after finishing a hearing aid fitting and do not know what to 
do to solve these problems (Popelka et al., 1998). However, the regular use of hearing aids 
develops a positive attitude towards them and therefore increases satisfaction with the outcome 
(Eriksson-Mangold & Carlsson, 1991).  
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The rehabilitation programmes regarding hearing aid use and communication strategies 
are typically targeted towards a selected population with severe hearing impairment or who 
present a particular situation at work (Montano, Montano, & Spitzer, 2009). It indicates that 
not everybody who is fitted with hearing aids typically has access to these programmes (Öberg, 
Wänström, Hjertman, Lunner, & Andersson, 2009). To solve this issue, researchers have 
suggested using the Internet as a social medium to reach a larger number of people (Carlbring 
& Andersson, 2006). That study has established that the Internet can be regarded as a helpful 
counselling instrument for rehabilitation. The authors also suggested that through the Internet, 
material can be offered on a regular basis in a short time and to a distant location (Carlbring & 
Andersson, 2006). Other researchers have suggested that the Internet can provide cost-effective 
and modern methods to help people in their aural rehabilitation (Laplante-Lévesque, Kathleen 
Pichora-Fuller, & Gagné, 2006). 
1.4 Online health information 
The literature has provided evidence to suggest that consumers use the Internet as a source 
of health information. A study conducted by Diaz et al. (2002) to determine the use of the 
Internet for medical information by patients found that the majority of the patients routinely 
seek help from the Internet.  In an another study, Tonsaker, Bartlett, and Trpkov (2014) 
demonstrated that the Internet is gaining popularity among health consumers and is becoming 
the first source of health information.  
1.4.1 Access to online health information and its use globally 
It is important to know whether access to the Internet is available globally for health 
consumers. Internet World Stats (2017c) reported the number of worldwide Internet users on 




Table 1: Internet World Statistics by World Internet Usage and Population Statistics 
	
World Regions Population % (re: World) Penetration Rate 
Africa 16.6% 27.7% 
Asia 55.2% 45.2% 
Europe 10.9% 77.4% 
Latin America/Caribbean 8.6% 59.6% 
56.7% Middle East 3.3% 
North America 4.8% 88.1% 
Oceania/ Australia 0.5% 68.1% 
WORLD TOTAL 100% 49.6% 
Note: Reprinted from (Internet World Stats, 2017c), second table. 
Penetration rate: proportion of people in the region who use the Internet.  
 
The majority of Internet users live in Asia (55.2%); however, Asia’s Internet 
penetration rate is only 45.2%. The Internet penetration rate mentioned in this table according 
to Internet World Stats (2017a) is “the percentage of the total population of a given country or 
region that uses the Internet” (section 1.3 Internet Penetration Rate). The highest Internet 
penetration rate is 96.9% in the Falklands Islands, and Iceland has the second highest rate with 
96.5% (Internet World Stats, 2017b).  
The determinants of different penetration rates globally was studied by Chinn and 
Fairlie (2007). The researchers examined 161 countries across several variables: economic 
(trade openness, illiteracy, years of schooling), demographic (youth and aged dependency 
ratios and urbanisation rate), infrastructure (density of telephones, consumption of electricity), 
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regulatory quality and telecommunication pricing measures. The results illustrated that all the 
above-mentioned variables significantly affect the computer and Internet use among people, 
except for trade openness and telecommunication pricing measures. The researchers also 
suggested that “public investment in human capital, telecommunications infrastructure, and 
the regulatory infrastructure may mitigate the gap in PC and Internet use” (p.16). In addition 
to differing Internet penetration rates, there may also be different rates of Internet use for health 
information.  
In the United States of America, on an average day, approximately 8 million individuals 
use the Internet to search for health-related problems (Fox, 2012). A cross-sectional study 
conducted by Moreland, French, and Cumming (2015) to find the prevalence of Internet usage 
in 10 primary care centres in a rural community of Scotland demonstrated that 68.4% of 
patients coming to the facilities had used the Internet to search for health information. The 
researchers made a clear conclusion in this study about the increasing number of customers 
using computers for their health-related queries, which should be studied further in terms of 
the relationship between the medical professional and the patient (Moreland et al., 2015). 
1.4.2 Access to online health information and its use in India 
The latest report provided by the International Telecommunications Union (2016) 
published on 15 September 2016 mentions that “India has overtaken the United States to 
become the second largest Internet market, with 333 million users, trailing China’s 721 
million” (para. 1). According to this report, India has also become the second-largest 
smartphone market with approximately 260 million broadband mobile subscriptions. Another 
report published by the International Telecommunications Union (2016) illustrates that mobile 
broadband use has increased by a factor of nearly 2.5  in India over the last two years. There is 
an opportunity to expand broadband connectivity in India making it the “next big frontier” of 
the world (International Telecommunications Union, 2016). In order to achieve this, the 
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government of India is executing a programme called “Digital India”, aiming to connect rural 
councils via broadband (International Telecommunications Union, 2016). In India, the Internet 
penetration rate is 28.3% (Internet World Stats, 2015) which is very low compared to other 
countries. It is important to note that these data include mobile Internet usage, therefore this 
Internet penetration rate is not definitive. 
An extensive search of literature to find the use of the Internet for health information in 
India resulted in only one study, that conducted by Akerkar, Kanitkar, and Bichile (2005). This 
study was executed in a private, tertiary care hospital located in Mumbai city and a 
questionnaire was given to 880 consecutive adults aged 18–70 years visiting the hospital. The 
results showed that one out of four patients visiting the hospital used the Internet to search for 
health information. This study also found that the patients using the Internet to obtain health-
related information are satisfied with the quality of the information displayed on the webpages.  
1.4.3 Access to online health information in Hindi speaking population 
A news article published by Google (Google.org, 2016) shows that Google introduced 
an idea to translate medical information in Hindi and other Indian regional languages. 
According to a news article published by Press Trust of India (2017), it was anticipated that 
536 million Internet users will use regional languages for searching and using the Internet by 
2021. Moreover, Hindi Internet users (201 million) will outnumber English Internet users by 
2021 in India. These regional languages are not only used for online chats and entertainment, 
but are used for different payments methods such as online banking (Press Trust of India, 
2017). The factors affecting the growth of Internet usage in Indian languages depend on the 
availability of good quality Indian language webpages, high speed Internet and digital literacy 
(Press Trust of India, 2017). Although there are webpages available for hearing-related 
information in Hindi, there is no academic literature present at the moment identifying the 
usage of Hindi webpages for searching for health information.  
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1.5 Health literacy 
1.5.1 Health literacy globally 
The ability of Internet users to understand online health information depends, in part, 
on their health literacy. Health literacy has gained the attention of researchers who aim to 
reduce the gap between consumers and health care providers in terms of knowledge about 
health information. Sørensen et al. (2012) conducted a study examining different aspects of 
health literacy to create a complete meaning and a conceptual model describing the broad 
research-based dimensions of health literacy. The resulting definition from this study was 
“Health literacy is linked to literacy and entails people's knowledge, motivation and 
competences to access, understand, appraise, and apply health information in order to make 
judgements and take decisions in everyday life concerning healthcare, disease prevention and 
health promotion to maintain or improve quality of life during the life course” (p. 3). 
To determine the impact of health literacy on the access of health information and its 
use leading to a poor health outcome, a systematic review was performed in the United States 
of America (Berkman, Sheridan, Donahue, Halpern, & Crotty, 2011). The researchers 
concluded that poor health outcomes and usage of medical care facilities is significantly 
associated with low health literacy rates which puts them at greater risk for poorer access to 
care and poorer health outcomes. The poor health outcomes mean a rise in hospitalisation rates, 
inability to accurately read the labels on medication slips and inability to consume prescription 
drugs correctly. Another systematic review performed by DeWalt, Berkman, Sheridan, Lohr, 
and Pignone (2004) found that people reading at a low level are 1.5 to 3 times more prone to 
poor health outcomes than people reading at a higher level. Therefore, health literacy depends 
on the reading ability of the person. One major factor affecting reading ability is the reading 
grade level (RGL), obtained by students in the school education system, of the written material. 
Doak (1996) considered a person to be literate if they can read at an RGL of 5 or higher. Data 
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from a survey by the National Centre of Education in 2003 found that 22% of the American 
adult population (aged 16 years and older) had a basic level of health literacy and could 
effectively read material at the 8th or 9th RGL. In addition, it was also observed that 1 in 5 
adults could only read at the RGL of 5 or below (National Center for Education Statistics, 
2003).  
A study performed by van der Heide et al. (2013) in the Dutch population provided 
strong evidence illustrating the association between health literacy and education. The 
researchers suggested that various means used to decrease disparities in health outcomes can 
benefit if more attention is given to health literacy. It means that if health information can be 
easily read and understood by users, there are higher chances of better health outcomes. From 
the research evidence, it is clear that one way to improve health outcomes is to ensure that the 
health information available (online or in any other medium) can be read and understood easily 
by everyone. To achieve this aim, researchers have developed literacy guidelines to construct 
written health information for  people with different academic or health backgrounds (Sørensen 
et al., 2012).  
1.5.2 Health literacy in India  
The level of literacy in India was surveyed by Ministry of Home Affairs (2001) and 
literacy was mentioned as “an important input in overall development of individuals enabling 
them to comprehend their social, political and cultural environment better and respond to it 
appropriately” (para. 1) . In this survey, 2 million people were allotted to gather the information 
by visiting each household in India and each member of the household was asked about their 
level of education. The overall literacy rate was found to be 64.8% (male: 75.3% and female: 
53.7%).  Literacy rate in this survey (Ministry of Home Affairs, 2001) was defined as “the 
percentage of the population of an area, aged seven years or above, who could read and write 
with understanding” (para. 2) . 	
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No language was specified in this survey. In cities, a higher literacy rate was 
documented in both males and females and the gender gap reduced to 13 percentage points.  
Adult literacy and youth literacy rates (15–24 years) were also determined in another survey 
conducted by Ministry of Home Affairs (2011). Adult (24+) literacy rate increased to 74.04% 
and youth literacy (15–24) rate to 90%. To date, there are no data available determining the 
level of health literacy in India. However, the overall low literacy level suggests a greater need 
to take steps to construct health material suitable for the Indian population.  
1.6 Quality of online health information 
Although the Internet has become a convenient tool to assess online health information 
for consumers, challenges regarding the quality of material available online still persist (Fiksdal 
et al., 2014). Due to an absence of regulatory guidelines for quality of online material, it is 
possible that online information can be of poor quality, potentially misleading and highly 
variable.  
 Studies have identified the variability of online medical information on various topics. 
Eysenbach, Powell, Kuss, and Sa (2002), in a systematic review of published articles 
identifying the quality of online health care information, concluded that the health care 
information available on the Internet is not adequate; this problem needs to be addressed. 
1.6.1 Readability  
DuBay (2004) defines readability as “what makes some texts easier to read than others” 
(p. 3). The most comprehensive definition given by Dale and Chall (1949) is: “The sum total 
(including all the interactions) of all those elements within a given piece of printed material 
that affect the success a group of readers have with it. The success is the extent to which they 
understand it, read it at an optimal speed, and find it interesting” (p. 23). Hence, the 
understanding of a text depends on the level of its readability. If the readability level is higher, 
there is more chance that readers will not be able to read and understand easily, and readers 
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may misinterpret the text (DuBay, 2004). Therefore, if the text of online health information has 
a satisfactory level of readability, the consumers will be able to understand the information.  
RGL, according to Black (1910) is the “number assigned to the level of how complex 
the reading material is. It equals a level of schooling. For instance, a level of seven means the 
reading material is suited for a student in seventh grade” (para. 1).  Readability and RGL can 
be affected by the style of text such as length of a sentence, frequency of polysyllabic words 
and jargon (Laplante-Lévesque et al., 2012). Researchers have attempted to identify an 
appropriate RGL for health material to be understood by the majority of the population. For 
instance, Weiss and Natl Work Grp Literacy (1998) provided a specific RGL of 5 or 6 in order 
for health material to be understood by the majority of the U.S. population. Doak (1996) also 
recommended an RGL of 5 or 6 for any type of health information and if the RGL is between 
6 and 8, the material can be considered as adequate, whereas above 9, the material can be 
considered unsuitable.  
A systematic literature review was performed by Laplante-Lévesque and Thorén (2015) 
to determine the RGL of online hearing health information. The authors identified 78 articles 
in their review, and the mean RGL of online hearing-related information ranged from 9 to over 
14. The conclusion of this systematic review proposed by Laplante-Lévesque and Thorén 
(2015) was that the hearing information available on the Internet has poor readability and there 
is a great need to take some initiatives to address this issue.  
In a study conducted by Laplante-Lévesque et al. (2012), the readability of hearing-
related information was assessed; it was obtained by using the Google search engine after 
entering the terms “hearing aids” and “hearing impairment”. The authors used the English 
language Google domains of Canada, India, Australia, United Kingdom and United States of 
America. The first 10 webpages were retrieved from each search and three readability formulas 
were used to calculate the RGL. The researchers observed that the majority of the text of 
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webpages available from the Google search was at an RGL of 9 or more, indicating that the 
information is hard to understand for many consumers. 
Recently Hsu (2017) examined the readability of online hearing-related webpages in 
Traditional Chinese. In his study, he recruited 39 native Chinese speakers who read Traditional 
Chinese and asked them to give some search terms most commonly used to search for any type 
of hearing-related information. The most commonly used search terms were entered in a search 
engine and the first ten webpages obtained after entering each search term were evaluated. 
After applying inclusion and exclusion criteria, 31 webpages were analysed by using two 
readability formulas. Hsu found that 25% of the webpages had an RGL of more than 6 by using 
the CRIE1.0 formula, and 81% of the webpages had an RGL of more than 6 when the Jing 
formula was used. Moreover, after sorting webpages according to type of organisations, no 
significant difference in RGL was found. 
1.6.2 Other measures for quality control  
Bernstam, Shelton, Walji, and Meric-Bernstam (2005) conducted a study to identify 
tools to analyse the quality of the health care information provided on the Internet for health 
consumers. The authors found 273 different tools to assess the quality and analysed them 
depending on various criteria such as “number of elements, availability, readability and 
objectivity” (p. 13). Out of these 273 tools, only 80 tools were available to the general public 
and 24 tools had inadequate elements (particulars that a consumer has to identify to assess the 
quality of a website). Only seven tools contained adequate particulars. With this extensive 
research, it was clear that only a few quality-rating tools can be practically utilised by 
consumers.  
The Health On the Net Code of Conduct (HON code) is a globally accepted and a well-
known third-party certification tool (Boyer, Dolamic, Ranasinghe, & Baujard, 2015) developed 
by a nongovernmental Swiss organisation enabling Web developers. It was created for the 
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benefit of customers, medical care professionals and website publishers. According to the 
World Health Organization (2011) , “the presence of the HON code logo signifies to patients 
and providers that the site adheres to certain principles and has undergone HON’s certification 
process. The eight principles governing the HON code are: authority; complementarity; 
confidentiality; attribution; justifiability; transparency; financial disclosure; and advertising” 
(p. 6, para 2). The sites that satisfy these principles are given a seal by the HON foundation 
which links these webpages to the HON website displaying their performance. This 
certification process is voluntary and is performed by a review committee established by the 
HON foundation. After the first certification, the site is monitored periodically. If website 
developers want to make any changes, they need to notify the HON foundation. HON 
certification was free of charge in the early stages (1996), but now website owners need to pay 
some fee for the approval. It is available in over 30 languages (Boyer et al., 2015). Webpages 
can display a certification badge after getting approval by the HON foundation (Health On the 
Net Foundation, 2010).  
Another important aspect relating to the assessment of the quality of health-related 
webpages is the origin or type of the organisation creating the website. Generally, organisations 
are of three types: commercial/for profit, nonprofit, and governmental. When there is a 
commercial motive behind the webpages, the website owners can publish a website in favour 
of their product, which can be dangerous (Cline & Haynes, 2001). There is a potential for 
readability of texts to be easier for the commercial webpages than for nonprofit and 
governmental webpages because they want to make a profit (Cline & Haynes, 2001). This can 
potentially directly impact the quality of online health material, and therefore needs to be 
addressed. 
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1.6.3 Cloze test 
The cloze test was published (Taylor, 1953) after identifying several difficulties with 
the standard readability formulas such as those of Dale-Chall and Flesch (DuBay, 2004). 
Taylor argued that words per se are not the measure of reading difficulty, but rather it is their 
relationship with each other. Therefore, Taylor proposed a new procedure called the cloze test 
to measure a person’s understanding of a text. The inherent theory of this test is the ability of 
a person to fill in the missing words of a text, based on the surrounding context, thereby 
providing closure to the meaning of the text.  
a. Procedure of the cloze test  
In the cloze test, every nth word (commonly every fifth word) of a sample of text is 
deleted and replaced with a blank. Respondents fill in each blank with the word they think best 
completes the text (DuBay, 2004). After deleting every nth word, the replaced blank should be 
of a similar length to the original word (DuBay, 2004). The results obtained, the cloze score, 
is reported as the percentage of blanks correctly filled in. Lower scores indicate more difficulty 
in understanding the text. The rationale behind this test is that the respondent must be 
susceptible to semantic and syntactic restrictions in each context to fill in the blanks 
(Shahnazari-Dorcheh, Roshan, & Hesabi, 2012). The length of the cloze test studied by 
Shahnazari-Dorcheh et al. (2012) found that the length of the cloze test depends on the 
proficiency level. The authors concluded that at the advanced proficiency level, a long test 
including 50 empty spaces is reliable and a short test including 20 to 25 spaces is more reliable 




b. Scoring of cloze test 
Scoring of the cloze test can be performed by different techniques such as the “exact-
word” scoring technique, quick performance measurement and feedback technique, and the 
three-stage scoring hierarchy for partial credit. In the exact-word scoring technique, the score 
is awarded only if the exact word is entered into the blank space (Clausing & Senko, 1978). In 
the quick performance measurement and feedback technique, various types of marking are 
possible. For the exact match of the word, two points are given and one point is given for a 
partially acceptable response, and zero points are awarded for a completely different response 
(judged by the grader). The three-stage scoring hierarchy for partial credit technique scores 
depend on three areas: context, orthography (standard rules for representing the language in 
the written form) and grammar (Clausing & Senko, 1978).  
 According to DuBay (2004), it is hard to complete more than 65% of the deleted words 
even by readers with advanced reading skills. Assisted reading texts need a cloze score of 35% 
or more. A higher cloze score is needed for unassisted reading text. Cloze scores can be 
compared with the answers of a multiple-choice questionnaire, as shown in Table 2. 
Table 2:	Cloze and multiple-choice scores comparison	
Purpose Cloze Multiple-Choice 
Unassisted reading 50–60% 70–80% 
Instructional, assisted reading 35–50% 50–60% 
Frustration level Below 35% Below 50% 





1.7 Readability analyses 
Readability analysis is carried out to find the RGL of any type of text information. It 
can be calculated by computational and noncomputational methods. Computational methods 
use readability formulas to assess readability and hence are easy to use and reliable. In the 
literature, a number of readability formulas are available to calculate the readability of texts in 
different languages. The first readability formula, Flesch Reading Ease (FRE) Score in the 
English language, for measuring adult reading material, was published by Flesch in 1942 
(DuBay, 2004). The Flesch–Kincaid (F–K; Kincaid, Fishburne Jr, Rogers, and Chissom (1975) 
and Simple Measure of Gobbledygook, SMOG (McLaughlin, 1969) are commonly used 
readability formulas in English. Emphasis on easy understanding of text and quantification are 
the two main characteristics of these formulas, which means that the readability formulas can 
assess the text difficulty objectively and quantifiably (Bailin & Grafstein, 2001). In addition, 
the RGL is obtained as a numerical score that can give the user a sense of the level of text 
difficulty (Bailin & Grafstein, 2001). Due to their easy implementation, many schools and 
libraries use these formulas to evaluate the readability of  textbooks (Carter, 2000).   
Noncomputational methods were developed to measure comprehension of the text and, 
unlike computational methods, they require actual human perception of the text (Taylor, 1953). 
An example of a noncomputational method is the cloze test which has been explained in the 
previous section. They are more time consuming and less practical for large-scale analysis due 
to the requirement of finding participants. In my study, I will use both measures to analyse 
readability of text. 
1.7.1 Readability analysis in Hindi  
Readability formulas have been designed for different languages based on the studies 
that developed English readability formulas. Sinha et al. (2012) conducted a study and 
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demonstrated “the inadequacy and the consequent inapplicability of some of the popular 
readability metrics in English to Hindi” (p. 1141). In a similar study, the authors proposed two 
readability formulas combining all the salient features of Hindi (Sinha et al., 2012). To date, 
there are no other readability formulas in Hindi available in the literature.  
1.7.2 Features of Hindi language 
Kachru (2006) mentioned that Hindi is spoken by 300 million people in the northern part 
of India as their first or second language. Hindi, which originated from Sanskrit, became an 
official language of India in 1965 (UCLA Language, 2014). Medieval Apabhramsa and Middle 
Indo-Aryan languages provided a pathway to the origin of Hindi from Sanskrit. Old Hindi 
appeared around AD 500 and Modern Hindi was developed in the period from the thirteenth to 
the eighteenth centuries (UCLA Language, 2014).  Hindi is written in the Devanagari script, 
which is written from left to right. Sanskrit is the origin of Devanagari script and other key 
languages like Nepali, Sindhi and Marathi (UCLA Language, 2014). Hindi is the second most 
common language spoken in the world in terms of the numbers, after Chinese (UCLA 
Language, 2014).  
The Hindi language consists of 11 vowels called swar and 33 simple consonants called 
vyanjans (Kellogg, 1876). Consonants are joined together to make a special conjunct called a 
jukta-akshar and vowels have a special characteristic in Hindi that they can be written 
independently or by diacritical marks called matras (Kellogg, 1876). In Hindi, halant is also 
used to remove matras and is also called a vowel omission sign (Kellogg, 1876).  
1.7.3 Differences between Hindi and English  
There are many differences between Hindi and English which are not necessary to mention in 
the context of this study. However, there are some differences which will help in better 
understanding this study: 
 24 
1. Grammatical inflection defined by Vikram (2013) is “combination of a word stem with 
a grammatical morpheme, usually resulting in a word of the same class as the original stem” 
(p. 2). The inflection in English for nouns can reach up to 7 or 8 while it can reach up to 40 or 
more in Hindi (Vikram, 2013).  
2. In the English language, verbs never change according to gender but in Hindi, verbs do 
change according to gender (Kellogg, 1876). 
3. Polysyllabic words are not necessarily considered “hard” in Hindi, but they are 
considered “hard” in the English language. For instance: In Hindi, a word like “ बनवाऊँगी” 
(“banvaoongi”) has 4 syllables but is very easy to read and understand (Sharma, 2012). 
4. Hindi is a head-final language with postpositional case marking. Davison (1999) 
mentioned that “some postpositions are associated with grammatical function, some with 
specific roles associated with the meaning of the verb” (para. 2). 
5. In English, letters are written one after the other but in Hindi, vowel marks (matrayen) 
are used to make syllables when applied over consonants (Kellogg, 1876). 
6. Unlike English, Hindi is a phonetic language; which means it is spoken the same way 
as it is written (Sharma, 2012).  
7. In Hindi, jukta-akshars are commonly used, which means there is more than one 
representation of a given conjunct (refer to Section 1.7.1).  
1.7.4 Readability computational measures available in Hindi 
Readability measures available for English cannot be used directly to find the level of 
readability in the Hindi language (Sinha et al., 2012). Sinha et al. (2012) mentioned the reason 
for the inapplicability of English readability is that Hindi and English have a significant 
difference in basic structure (refer Section 1.7.3). As compared with the extensive readability 
research carried out in other languages, fewer efforts have been made to develop computational 
readability measures for Hindi texts. To develop a computational readability measure for Hindi, 
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Sinha, Dasgupta, and Basu (2014,) designed an online-computational tool which could be used 
by researchers to assess the readability of various texts. 
A Graphical User Interface (GUI) was developed by using Java script (ORACLE, 
2015). The designed application (Automated Readability Processing Tool) could be run on 
Windows, MacOS X , Linux and other platforms (Sharma, 2012). To run this tool, the text to 
be examined for readability should be clean, which means all the symbols and spaces are 
removed. This file will work as an input file for the computational tool. After entering the input 
file into this tool, text will be parsed and the tool will display all the textual factors required to 
calculate readability such as word length, sentence length, syllable count, frequency of words, 
count of jukta-akshars and polysyllabic words (Sharma, 2012). An example of the interface is 






Figure 1: Graphical User Interface (GUI) of the computational tool 
 
Ø Hindi structural parameters of a text  
The following structural parameters were used to compute readability in Hindi in this 
study (Sinha et al., 2012) 
c. Average sentence length (ASL) 
Average sentence length is the total of the sentence lengths divided by the total number 
of sentences. Sentence length is obtained by adding the number of words in a sentence after 
 27 
omission of all spaces or any kind of symbol. Each sentence in a text is separated by a 
purnaviram (equivalent to full stop or period in English) or a punctuation mark. 
d. Average word length (AWL) 
AWL is the total length of all the words divided by the number of words. The word 
length is calculated by splitting a word into akshars, and matras are omitted, but the inherent 
matra of “a” (अ) and akshars with halant are included. 
Example: का+प-नक (“Kalpanik”) = क + ◌ा + ल ्+ प + न + ि◌ + क     AWL =5 
e. Syllable count, polysyllabic words (PSW) 
The number of syllables are counted by adding the number of free vowels, number of 
matras and half schwas. Free vowels are calculated by identifying the independent akshars and 
schwas is a vyanjan without matra or halant. 
Example: मंतर (“Mantar”) = मं + त + र, Number of free vowels= 1 (मं), Number of matras = 0, 
Number of schwas =2 (त, र); Syllable count= 1+0+2/2 = 2. PSW are the words containing 




f. PSW30  
PSW per 30 sentences (normalised for 30 sentences) is calculated by dividing the total 
number of PSW in a text by the total number of sentences and multiplying it by 30.  
g. Average number of syllables per word (ASW) 
ASW is calculated by dividing total syllable count by total number of words. 
h. Jukta-akshars (JUK) or consonant conjuncts 
A JUK is an akshar (consonant) clustered with other another akshar (consonant). A JUK 
is counted as such when an akshar with halant comes after another akshar. If an akshar with 
halant is not followed by another akshar, it is not identified as a JUK. 
Example: संक+प (“Sankalp”) = स + ◌ं + क + ल + ◌् + प    JUK = 2 
Ø Readability formulas in Hindi  
Readability formulas in Hindi were developed by Sinha et al. (2012) in a series of 
experiments to identify the salient features of Hindi affecting readability. The authors proposed 
two different readability models for Hindi and tested them with a new data set. The results 
obtained in this manner validated the models. The study helped in the development of two new 
readability measures or formulas: RH1 and RH2 for Hindi readability. AWL, PSW, JUK and 
PSW30 (number of polysyllabic words per 30 sentences) were acknowledged as the major 
factors affecting Hindi text readability. In previous studies (Agnihotri & Khanna, 1991; 
Bhagoliwal, 1961), English readability formulas were applied to compute the readability of 
Hindi textbooks. However, they did not provide a complete model for calculating Hindi 
readability like those of Sinha et al. (2012). Therefore, I decided to use RH1 and RH2 in my 
study, which were:  
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RH1= −2.34 + 2.14 * AWL + 0.01 * PSW   
RH2 = 0.211 + 1.37 * AWL + 0.005 * JUK 
1.8 Study rationale 
The above research into literature about the readability of online text about hearing 
health information clearly illustrates that it has a high RGL (more than 6), making it hard to 
read and therefore reducing its usefulness. With the intention of making online hearing-related 
information be useful for health consumers, research should be done to identify the RGL of 
online material in different languages. Previous studies have only focused on identifying the 
readability level of online hearing information in English (Atcherson et al., 2014; Laplante-
Lévesque & Thorén, 2015). To date, there is no research available that has investigated the 
readability of hearing-related information available on the Internet in the Hindi language. 
Given the large population of Hindi speakers in the world, there is a clear demand for the 
assessment of text readability available on Hindi webpages.  
The present study intends to replicate the research performed by Hsu (2017), who 
assessed the readability of hearing-related webpages in traditional Chinese. In addition, my 
study will also use cloze tests to assess the readability of these webpages, and HON certification 
to assess the content quality. 
1.9 Aims and hypothesis 
In regard to assessing readability by using readability formulas (Part 1), the research 
question of this part of the study is: What is the mean readability (RGL) of online hearing-
related webpages in Hindi?  
In regard to assessing the readability of online hearing-related information by using a 
cloze test (Part 2), the research question of this part of the study is: Is there a significant 
difference in cloze scores for the webpages with the highest and lowest mean RGL? 
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The planned alternative (research) hypotheses were: 
Hypothesis 1: The mean readability score (RGL) of hearing-related webpages published in 
Hindi is significantly different from 6. 
Hypothesis 2: The mean readability score (RGL) of commercial webpages will be lower than 
the mean RGL for government or nonprofit organisation webpages. 
Hypothesis 3: There is a significantly even distribution of HON certification across the types 
of organisations.  
Hypothesis 4: There is a significant difference between the readability score (RGL) calculated 
by RH1 and RH2 formulas. 
Hypothesis 5: There is a significant correlation between the readability scores (RGL) 
calculated by RH1 and RH2. 




2. CHAPTER TWO: METHODS 
 
This study was conducted in parts at the University of Canterbury. In Part 1, the 
readability of online hearing health-related information available in Hindi was calculated by 
using two readability formulas, RH1 and RH2 (Sinha et al., 2012). In Part 2, a cloze test 
(Taylor, 1953) was conducted to assess the quality of the health information of the webpages 
with highest and lowest mean RGL. 
2.1 Part One (Readability) 
2.1.1 Identification of search terms  
 The identification of key words for the Internet search was done by recruiting a group 
of people who spoke Hindi as their first language. The 25 informants were identified through 
Facebook and through personal links. They were asked the following question in Hindi: “If 
you realise that you are having hearing problems or difficulties and you want to look for general 
information about a hearing problem and its treatment, which search terms will you try on the 
Google search engine? Please do not hesitate to mention as many as you like.” Two informants 
declined to identify search terms because they said they did not use the Hindi language for 
Internet searches. The search phrases or keywords identified by the informants were: कान क8 
सम9या (ear problems), कान क8 मशीन (hearing aid), कान क8 परेशानी (ear troubles), कान म= दद? (ear 
pain), सनुने म= परेशानी (hearing trouble), कम सनुाई देना (hearing impairment), and बहरेपन के लCण 
(signs of deafness). Out of these seven phrases, five search phrases were selected on the basis 
of their use by two or more informants; these were: सनुने म= परेशानी (hearing trouble), कान क8 
सम9या (ear problems), कान क8 मशीन (hearing aid), बहरेपन के लCण (signs of deafness), कम सनुाई 
देना (hearing impairment).  
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2.1.2 Internet search  
A 13-inch MacBook Pro having OS X El Capitan operating system version 10.11.6 was 
used for performing the online search. Google Chrome browser (version 58.0.3029.110) was 
used for the search and for checking HON certification by using this link: 
http://www.hon.ch/HONsearch/Patients/index.html (Baujard, Boyer, & Geissbühler, 2010).  
The country-coded Top Level Domain (ccTLD) can be defined as the most commonly 
used domain for Internet searches in any country. The ccTLD is Google.co.in for India and it 
is available in Hindi. Each search phrase was entered one by one into Google India 
(google.co.in) Hindi version (named Google Bharat). The uniform resource locators (URLs) of 
the first ten webpage results obtained after entering each search phrase were recorded. The 
webpages were used as units for analysis, so one webpage was treated as one unit or participant.  
2.1.3 	Inclusion and exclusion criteria  
The inclusion criteria for the selection of webpages were: (1) must be in Hindi, (2) must 
contain hearing or hearing impairment-related information, (3) must be available to the public 
and (4) must contain information about the organisation hosting the webpage. There was no 
information about the organisation hosting the webpage on some webpages. In those cases, the 
information was collected by searching through a separate Google search.  
The exclusion criteria for the selection of webpages were: (1) a Google-identified 
advertisement, (2) a video, (3) a directory listing, (4) contains less than 100 words, (5) contains 
information on tinnitus, otitis media, tumours, vestibular disorders, (7) contains images only.  
2.1.4 Webpage information 
The search was conducted on 12/04/2017 at the University of Canterbury and was 
started by entering five identified search terms in Google Bharat (ccTLD of India). The first 
ten webpages resulting from each search were recorded during the process. The previous 
literature has established that consumers tend to access the first page only while searching 
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their key terms (Eysenbach & Köhler, 2002). Fifty webpages were provided after entering five 
search phrases into one search engine and these webpages were assessed against the inclusion 
and exclusion criteria.  
The origin of each webpage was recorded in the form of type of organisation 
(commercial/for profit, nonprofit, and governmental). The type and country location of each 
organisation were retrieved from the “about us” (or similar) section on each webpage. The 
URL of each webpage was copied and pasted into a Microsoft Excel file. HON code 
certification of webpages was assessed by using this link: http://www.hon.ch/HONsearch 
/Patients/index.html (Baujard et al., 2010) using Google Chrome. If the last date of update on 
the webpage was mentioned, it was recorded. No special tool was used to access the last date 
of update. 
2.1.5 Selection of a paragraph 
The relevant content in Hindi on the webpage was copied and pasted into a Microsoft 
Word document. Each sentence was numbered and a random generator in an Excel spreadsheet 
was used to select the first sentence for the analysis. The portion of the text to be explored was 
composed of the first sentence starting from that random number and the next 100 
words/characters, confirming that the last sentence was a full sentence. In this manner, the 
selected paragraph consisted of at least 100 words or characters. 
2.1.6 Readability computational tool 
A readability computational tool was downloaded on a computer with Windows 10 
version 1607. The selected paragraph was entered in this tool and AWL, PSW) and JUK (jukta 
akshar) were retrieved (Sinha et al., 2012). The results obtained by this analysis of the 
computational tool were recorded in an Excel spreadsheet.  The RH1 and RH2 formulas (Sinha 
et al., 2012) were used to calculate the RGL of each webpage with the help of a calculator.  
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2.2 Part Two (Cloze test) 
In Part 2, the cloze test was performed to obtain more information about the readability 
of online hearing-related webpages in Hindi.  
2.2.1 Ethics Approval 
The approval was gained from the Human Ethics Committee of University of 
Canterbury for running this procedure on 23 May 2017 (Appendix A.1). The cloze test was 
carried out according to the approved ethics application. 
2.2.2 Selection of paragraphs 
The paragraphs on the webpages that resulted in the lowest (easiest to read) and the 
highest (most difficult to read) readability level were identified and were used in this procedure. 
In the identified paragraphs, every fifth word was replaced by a blank.  
2.2.3 Participants 
Ten participants were recruited over a two-week period according to the inclusion and 
exclusion criteria detailed in Table 3. The exclusion criteria attempted to ensure that the 
knowledge about hearing health would not influence the responses given by participants. 	
Table 3: Inclusion criteria and exclusion criteria for participants 
Inclusion Criteria                                                                        Exclusion Criteria 
1. Participants must be aged 18 years and             
over 
2. Participants must be native Hindi 
speakers of any gender 
           Participants must not have any            
               expertise in the hearing health  






Participants were identified from a list of Facebook friends. A message was posted on 
my Facebook timeline which mentioned the topic of research only. The post displayed my 
email address and my supervisor’s email address, and the interested person could email me or 
my supervisor, and the information sheet was sent to them. In this way, ten interested 
participants were sent the following material: (1) a demographic questionnaire (Appendix A.2), 
(2) information sheet (Appendix A.3), (3) consent form (Appendix A.4), (4) Cloze test 
(Appendix A.5) and a postage-paid return envelope. Participants were instructed to sign the 
consent form after reading the information sheet fully, and to fill in the demographic 
questionnaire. Finally, they were asked to complete the cloze test. All the participants returned 
the appendices and none of them withdrew from the study.  
2.2.5 Measures 
• Demographic questionnaire (Appendix A.2) 
The demographic questionnaire was designed to get basic information about the 
participants in the study. The items on this questionnaire were: ID number (given by me), age, 
gender, years of education completed, relationship status and their ethnic group. 
• Cloze procedure (Appendix A.5) 
Two paragraphs in Hindi (selected after readability analysis) having blanks were 
displayed on this sheet. The participant needed to fill in the blanks, using only the information 
provided in the paragraph. If the task was found difficult, participants were encouraged to make 
a guess. In this study, the interpretation of the cloze scores will be as follows (Taylor, 1953): 
0–39% = not understood 
40–59%= usable, may require additional information 
60–100%= understood 
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2.2.6 Planned statistical analysis 
The data obtained by the above-mentioned procedure was statistically analysed by IBM 
SPSS statistics version 24. Descriptive analyses were performed to answer the first, second and 
third hypotheses. Nonparametric Spearman’s rho was performed to answer the fourth 
hypothesis. A summary of the analyses for each hypothesis is in Table 4. 
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Table 4: Planned statistical analyses of each hypothesis 
 Hypothesis Statistical Analysis  
1. The mean readability score (RGL) of hearing-related 
webpages published in Hindi is significantly 
different from 6 
Descriptive analyses, One- 
sample t test 
2. The mean readability score (RGL) of commercial 
webpages will be significantly different from the 
mean RGL for government or nonprofit organisation 
webpages. 
Descriptive analyses, 
Analysis of Variance 
(ANOVA) 
3. There is a significantly even distribution of HON 
certification across the types of organisations.  
 
Chi square test and 
descriptive analyses 
4. There is a significant difference between the 
readability score (RGL) calculated by RH1 and RH2 
formulas. 
Related sample t test 
5. There is a significant correlation between the 
readability scores (RGL) calculated by RH1 and 
RH2. 
Pearson correlation 
6. There is a significant difference between the cloze 
scores and RGL of the webpages. 




3. CHAPTER THREE: RESULTS 
	
3.1 Overview 
Readability analyses and cloze tests were performed for 25 webpages (out of 50 
webpages: 5 search terms + 10 results) which were obtained after removing duplicates and 
applying inclusion and exclusion criteria. In this section, the results are explained in two parts: 
readability and cloze test.  
3.2 Part 1 (Readability) 
The RGLs of 21 webpages were obtained with the help of a computational tool. The 
computational tool could not assess the content of the remaining four webpages, therefore the 
RGLs of these webpages were calculated manually. The mean RGL was also calculated in the 
Excel spreadsheet after obtaining RGLs of the webpages by using the RH1 and RH2 formulas. 
In addition, the date of the last update was retrieved from 16 webpages and no webpage was 
HON certified. The content of two webpages could not be copied; therefore, the content was 
typed manually for readability analysis. Type of organisation and country of origin were easily 
retrieved and recorded. SPSS version 24 (IBM, 2016) software for MacBook Pro was used for 
the statistical analyses. Descriptive statistics obtained from RH1 and RH2, and the mean RGL 
of the webpages are illustrated in Table 5 and Figure 2. The minimum RGL of hearing-related 
webpages published in Hindi obtained by RH1 was 3.03 and by RH2 it was 3.12. The 
maximum RGL by RH1 was 11.40 and by RH2 was 5.74. 
The statistics values of skewness and kurtosis indicated that the data was not normally 




Table 5: Means, standard deviations, minimum, maximum values, and sample sizes for each 
readability formula 
 N   Min Max Mean SD 
RH1 25 3.03 11.40 5.95 2.03 
RH2 25 3.12 5.74 4.72 .78 
Mean 25 3.08 8.42 5.33 1.3 
Note: N N = Sample Size, Min = Minimum value, Max = Maximum value and 




Figure 2:Box Plot of Reading Grade Level of Hindi webpages. RH1= Readability Hindi1. 
RH2= Readability Hindi 2.  
3.2.1 Hypothesis 1 
 It was hypothesised that the mean RGL of hearing-related webpages published in Hindi 
is significantly different from 6. A one-sample t test was not performed because the data did 
not meet the assumption of normality. Instead a one-sample Kolmogorov-Smirnov test was 
used to test the hypothesis. The results showed that the mean RGL of hearing-related webpages 





published in Hindi is 5.33, which is not significantly different from the recommended value of 
6 (p = .200).  
3.2.2 Hypothesis 2 
Because the data did not meet the assumption of normality, a Kruskal–Wallis test was 
used to investigate whether the mean RGLs for webpages of the three origins (commercial/for 
profit, nonprofit, and governmental) were significantly different from each other. The summary 
of the results is shown in Table 6.  
 
Table 6: Kruskal–Wallis Test Results 
 Type N Mean Rank 
 
Mean 
Government 2 23.00 
Nonprofit 2 18.00 
Commercial 21 11.57 
Mean Exact Sig. 
 Kruskal–Wallis H value 
 Degrees of freedom (df)  
                
        .01 
           5.407 
        2 
 
       
There was a statistically significant difference between the mean RGL for webpages of 
different origins [H(2) = 5.407, p = .01]. A Mann–Whitney U test was performed to find which 
origins were contributing to these significant differences. The results indicated there was no 
significant difference between the mean RGL for governmental and nonprofit organisations [U 
= 2.00, Z = .00, p = 1.00]. Similarly, another Mann–Whitney U test demonstrated the RGL of 
nonprofit webpages was not significantly different from the RGL of commercial webpages [U 
= 11.00, Z = −1.091, p = .332]. However, a Mann–Whitney U test showed that the mean RGL 
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for governmental webpages was significantly higher than the mean RGL for commercial 
webpages [U = 1.00, Z = −2.182, p = .016].  
3.2.3 Hypothesis 3 
The third hypothesis regarding HON certification could not be tested because no 
website found in this study was HON certified.  
3.2.4 Hypothesis 4 
A Wilcoxon signed-rank test was conducted instead of a related samples t test to test 
Hypothesis 4 because the data were not normally distributed. The results showed that the mean 
RGL calculated by RH1 was significantly higher than the mean RGL calculated by RH2 [Z = 
−4.157, p < .001].  
3.2.5 Hypothesis 5 
A nonparametric Spearman’s rho (rs) was used instead of Pearson’s correlation because 
the data did not meet the assumption of normality. There was a significant, positive correlation 
between the RGL values calculated by RH1 and RH2 (rs = .954, p < .001)- Figure 3. 
 
 
Figure 3: Relationship between RH1 and RH2 Formulas. Blue dots represent reading grade 


















3.3 Part 2 (Cloze test) 
3.3.1 Participants 
Ten participants who showed interest in the research were from the northern part of 
India and native Hindi speakers. No participant dropped out of the study. All participants filled 
in the blanks of the text provided to them and returned them to me within a week. A further 
descriptive summary of participants is shown in Table 7. 
Table 7: Descriptive summary of participants 






1                              25                      Male      15 Single Indian 
2 22 Female      20   Married                        Indian 
3 25 Female      22 Married Indian 
4 22 Male      19 Single Indian 
5 23 Male      20 Single Indian 
6 26                   Male      20 Single Indian 
7 22 Male      18 Single Indian 
8 21 Male      15 Single Indian 
9 25 Male      18 Single Indian 





3.3.2 Hypothesis 6 
Table 8 shows the cloze scores of the 10 participants from the two paragraphs. The table 
also shows the descriptive statistics for each paragraph.  
 
Table 8: Cloze score data obtained from participants and their descriptive summary 
Participants 
(min to max) 
Cloze score on paragraph with 
maximum mean RGL (%) 
Cloze score on paragraph with 
minimum mean RGL (%) 
1 29.16 (Minimum) 34.7 (Minimum) 
2 37.50 39.13 
3 41.60 39.13 
4 50.00 41.60 
5 50.00 41.66 
6 54.16 43.74 
7 58.30 45.83 
8 58.33 47.80 
9 58.33 50.00 
10 66.66 (Maximum) 50.00 (Maximum) 





A Wilcoxon signed-rank test was used because the data did not meet the assumption of 
normality. The Wilcoxon signed-rank test results indicated no significant difference between 




4. CHAPTER FOUR: DISCUSSION 
	
4.1 Introduction 
In this study, 25 webpages were assessed for their readability using readability formulas 
and a cloze test. The Google Bharat user domain was used to retrieve these webpages using the 
five keywords सनुने म= परेशानी (hearing trouble), कान क8 सम9या (ear problems), कान क8 मशीन 
(hearing aid), बहरेपन के लCण (signs of deafness), कम सनुाई देना (hearing impairment). The 
inclusion and exclusion criteria used in the study were similar to a study which was conducted  
recently to identify the reading grade level (RGL) of Chinese website information (Hsu, 2017). 
RH1 and RH2 readability formulas were used to calculate the RGL of online Hindi text 
available on hearing webpages. All webpages were arranged according to their origin, such as 
commercial, nonprofit or governmental. Commercial webpages inclined towards hearing aids 
and their features.  On the other hand, nonprofit and governmental webpages were more 
focused towards the organisation and its purpose. For example, a government website provided 
information about various funding schemes in India and their candidacy. In the next sections, 
there is a discussion of the results of the RGL of online hearing-related information in Hindi 
by using RH1, RH2 readability formulas and the cloze test.	
4.2 Relation to Literature and clinical significance 
4.2.1 Readability of Online Hearing-related Health Information in Hindi 
The RGL of online hearing-related information in Hindi did not exceed the 
recommended level for written health information. In this study, I applied the recommended 
RGL of 6 which exists in research performed for English health information (Doak, 1996; 
Weiss & Natl Work Grp Literacy, 1998). The mean RGL of the online hearing-related 
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webpages in Hindi was 5.33. In particular, the RH1 formula had a mean of 5.95 and RH2 a 
mean of 4.72. which suggests that Hindi online hearing-related information is not hard to read. 
These values indicate that the Hindi text available on these webpages is easy to read and there 
is no need to rewrite it in a simple language. Hence, the first hypothesis is not supported. This 
is the first study conducted to identify RGL of online hearing-related information in Hindi. 
However, similar types of studies conducted to find the RGL in English and Chinese did not 
show the same results. In a study completed by Hsu (2017), the mean RGL of Chinese 
webpages was 7.32 with a range of 4.16–12.25. In a systematic review (Laplante-Lévesque & 
Thorén, 2015), authors demonstrated that the mean RGL of online health-related information 
of webpages in English was 9 to over 14. The researchers concluded that there is enough 
evidence to say that the hearing-related information available on webpages in English has poor 
readability and this issue must be addressed immediately to provide maximum benefits to 
consumers from that information. However, my study did not achieve the same results. A 
possible explanation for this might be that the Hindi readability formulas lack special lexical 
attributes of text used in hearing-related information.  
With respect to the second hypothesis, it was found that the RGLs of the webpages of 
government origin was significantly higher than those of commercial and nonprofit webpages, 
and no difference in RGL was observed between commercial and nonprofit ones. The high 
RGLs of the Chinese webpages of government origin obtained by Hsu (2017) support my 
findings. However, Hsu (2017) demonstrated a significantly higher RGL for nonprofit 
organisations than for commercial ones. My study did not support these findings and the small 
sample size of nonprofit organisation webpages should be taken into consideration before 
applying my findings clinically. The higher RGL of governmental organisation webpages 
compared with commercial ones can be explained by the purpose behind the design of these 
webpages. Commercial webpages try to write their information using simple texts to achieve 
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higher sales of hearing aids and other commercial benefits. However, governmental webpages 
write more about funding available to the population and the candidacy to receive hearing aids 
or cochlear implants. The findings of my study therefore support the second hypothesis.  
In my third hypothesis, it was hypothesised that a significant number of webpages are 
not HON certified. The results of my study support this hypothesis because there was no 
webpage which was HON certified. Similar findings are reported by Hsu (2017). Although 
there is no cost to become HON certified (Health On the Net Foundation, 2010), none of the 
Hindi webpages are HON certified. The factors contributing to this finding may be the 
awareness and the importance provided to this subject. Research has confirmed that health 
webpages with HON certification provide better quality information than the ones without 
HON certification (Breckons, Jones, Morris, & Richardson, 2008; Nason, Byrne, Noel, Moore, 
& Kiely, 2012). Therefore, it can be suggested that the developers and owners of Hindi hearing-
related webpages do not care about the quality of their webpage. Another reason might be that 
they are not aware of this tool.  
It was hypothesised that there is a significant difference in readability score obtained 
by RH1 and RH2 readability formulas. The results supported this hypothesis because 
readability scores obtained by RH1 were significantly higher than those obtained by RH2. 
There is no literature to support or contradict these findings. But a possible explanation could 
be in the structure of their formulas: RH1 ( −2.34 + 2.14 * AWL + 0.01 PSW) and RH2 (0.211 
+ 1.37 * AWL + 0.005 * JUK) were designed by Sinha et al. (2012) due to the inapplicability 
of English formulas  on Hindi text (Agnihotri & Khanna, 1991; Bhagoliwal, 1961). Sinha et 
al.(2012) observed that AWL, JUK, PSW and PSW30 are key features contributing towards 
readability in Hindi.  
This study’s next hypothesis was to find if there is a significant correlation between the 
readability scores calculated by RH1 and RH2. My study results indicated a positive significant 
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correlation between the readability scores of the RH1 and RH2 formulas. Due to unavailability 
of research on the relationship between these two readability formulas, I cannot comment on 
the consistency or contradiction of my findings. However, the results explain that either of 
these formulas can be used to calculate the readability score of a Hindi text, due to the strong, 
positive correlation between them, supporting the hypothesis. 
4.2.2 Testing readability ease by a cloze test 
Although the readability scores obtained by using software and the readability formulas 
provide a number to predict the readability ease of a document, these numbers cannot predict 
the understandability of the paragraph or a text (Atcherson, Zraick, & Brasseux, 2011; Kahn & 
Pannbacker, 2000). Analysing the readability by focussing on the understanding of the text 
illustrate the uniqueness of this research, as, in the past, readability research reviewers have 
been unable to find good readability studies based on these constructs (Horner, Surratt, & 
Juliusson, 2000). Therefore, in my study, I used a measure called a cloze test to find more 
information regarding readability ease of Hindi text based on the comprehensibility of the text.  
The statistical analysis did not support Hypothesis 6, revealing no significant difference 
between the cloze scores and RGLs of the webpages. The mean cloze score of the text with 
maximum mean RGL and with minimum mean RGL ( both obtained by readability formulas) 
were 50% and 43.3%, respectively,  which suggests that the online hearing material available 
in Hindi text can be used, but may require some additional guidance or teaching (Doak, 1996). 
It suggests that the paragraph with highest mean RGL is as understandable as the paragraph 
with lowest RGL, which is not a finding I expected. Moreover, if we look at the effect size (d 
= 0.40), it shows a difference between the findings of two paragraphs. But the lack of statistical 
significance could be due to the small sample size and the absence of normal distribution of 
the data.  
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Another possible reason behind these findings is that the validated readability formulas 
need further evaluation, and so it is necessary to identify if they can be applied to a hearing-
related text in Hindi. It may be possible that the participants of my study are not representative 
of consumers of online hearing information in Hindi because they were well educated and fairly 
young. No research was found in the literature on the question of readability of online hearing-
related information in Hindi obtained by a cloze test.  
The cloze scores of paragraphs with maximum readability showed SD values of 11.36 
and with minimum readability showed SD values of 5.06, which are likely to be related to 
health literacy. Although the participants of this study were young and well educated, health 
literacy cannot be judged by these factors. According to some studies (Joubert & Githinji, 2014; 
Kahn & Pannbacker, 2000), an unseen  problem of low health literacy has an effect on  people 
with different personalities and cannot be estimated by looks, level of education (i.e. years of 
school education) or their economic background. Moreover, literature has shown that literacy 
skills can change, depending on the familiarity of the written text material (Joubert & Githinji, 
2014). It suggests that if a person knows the context of the written paragraph, the person may 
show excellent literacy skills. To address this issue, in my study, all the participants did not 
have a background in hearing science, because somebody from a science background could 
understand the paragraph more easily and could show better literacy skills. As far as the 
readability of online hearing material is concerned, it is important to know the audience and 
their literacy skills. For an online hearing-related information provider, it is difficult to know 
the context in which readers struggle the most.  
Another important factor influencing the cloze scores can be lack of attention. It is an 
important factor because it initiates the chemical reactions activating nerve impulses to send 
messages to the brain (Doak, 1996). If participants do not pay attention to the paragraph while 
filling the blanks in the cloze test, results can vary. In my study, I observed that participants 
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tried to finish the task and did not pay attention to the text. Therefore, it could be a possible 
reason to have a low percentage of correct words. 
According to Doak (1996), if  the logic, language, and experience built into any health-
related information does not match with the logic, language and experience of the reader, 
understanding of the information is greatly impacted. For example, if there is no logic behind 
the use of hearing aids, it is highly possible that readers will stop reading the information given. 
Language mismatching means the use of unfamiliar words. It is commonly seen that in hearing 
information, words such as cochlea, vestibular system, tympanic membrane are used. It can 
impact the ease of readability. In addition, readability also reduces when familiar words are 
used in unfamiliar contexts. Language played a major role in this study, because in India 
English is the more common language used by youngsters to search for any kind of health-
related topic. 
4.3 Clinical implications  
As it is becoming common that people search the Internet when they require any 
hearing-related information in India, especially in Hindi (Akerkar et al., 2005), this study was 
conducted to assess the readability ease of the hearing-related information available on the 
Internet in Hindi. The findings of this study suggest that the readability for the hearing-related 
webpages in Hindi cannot be assessed by readability formulas exclusively because they do not 
a consider reader’s literacy skills and context of the text (Redish, 2000). This is important when 
clinicians provide any website or any information that is available online to the consumer.  
Prior studies have noted the importance of superior health material provided by health 
care personnel or organisations in achieving consumer’s satisfaction (Bylund et al., 2007; 
McMullan, 2006). Furthermore, superior quality materials increase the self-confidence of 
clients (Sommerhalder, Abraham, Zufferey, Barth, & Abel, 2009). High quality can be 
achieved by making sure that the material is easy to read and understandable, the information 
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accessed by the client is relevant, and assess the need of  rehabilitation  (Laplante-Lévesque et 
al., 2012). Clinicians should be careful when recommending any Internet information to a client 
and should be aware of its quality and readability ease (Laplante-Lévesque et al., 2012; 
Laplante-Lévesque & Thorén, 2015). HON certification and DISCERN can be used to assess 
the quality and suitability of the website (Charnock, Shepperd, Needham, & Gann, 1999; 
Health On the Net Foundation, 2010). This study’s findings demonstrate nonavailability of 
HON certified webpages in Hindi, which means that the quality of online hearing-related 
webpages in Hindi cannot be confirmed. Therefore, clinicians should be careful before 
recommending any online hearing-related information to their clients. 
4.4 Study limitations  
Despite having interesting results from this study, there are some limitations which need 
to be discussed. In the following subsections, the limitations of each step of my study will be 
discussed. 
4.4.1 Readability search and webpages in Hindi 
In this study, efforts were made to replicate the search strategy that had been used in 
other readability studies performed in different languages (Hsu, 2017) so that results could be 
compared. However, it is possible that different search key terms in a different style can be 
used by people speaking different languages. This can further impact the results of the 
webpages obtained by the search using specific key terms. Another limitation in the search 
strategy was that the search terms were decided upon by putting up a question on the Facebook 
friend list, because it could represent people belonging to a particular demographic group. In 
addition, it is not necessary that each person in the target population uses Facebook. In India, 
only 15% of the whole population use Facebook (Statista, 2017), therefore, the people recruited 
by Facebook cannot represent the whole Indian population. 
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Another limitation of my study is the low number of hearing webpages available in 
Hindi compared to those available in English. Around 80% of Web information was available 
in English until 1990, and by 2011, the information extended to Chinese, French, German, 
Russian and Spanish ,but Indian languages still lagged behind (Bhattacharya, 2017). Online 
hearing-related information in Hindi became available recently, which can explain the low 
number of online Hindi hearing-related webpages. In addition, when I searched for webpages 
in Hindi, most of the webpages used English terminology but written in Hindi alphabets, and 
two webpages were completely written in Hindi alphabets with English terminology – these 
were excluded from the study. Selecting the content in Hindi caused difficulties in identifying 
the readability of that webpage; therefore, the sample size of my study was small and I used a 
cloze test to get more information about the readability ease of Hindi text related to hearing 
available on the Internet. 
4.4.2 Readability Formulas  
Many researchers in the past have talked about the complete trust in readability 
formulas for identifying the readability ease of a text. In a literature review conducted by 
Redish (2000), authors observed numerous technical limitations of readability formulas and 
suggested not relying completely on them to find the readability ease of any type of text. They 
also mentioned that readability formulas were developed for text books for children, not for 
technical text. They ignored the importance of reader literacy and text comprehension which I 
discussed earlier in section 4.2.1. In another study, performed by Bailin and Grafstein (2001), 
the authors argued that “readability formulas do not measure in fact what they are designed to 
measure” (p. 298). The possible explanation behind this is that readability formulas are based 
on linguistic assumptions. Although these studies presented arguments for English readability 
formulas, this can be applicable to the formulas in Hindi. As already explained in the 
Introduction section, Hindi readability formulas are based on textual features such as average 
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word length, number of syllables in a word and consonant adjuncts. They ignore the word 
meaning, its context and the reader’s literacy skills. In this study, RH1 and RH2 formulas 
(Sinha et al., 2012) were used to identify the readability of Hindi text because these formulas 
were designed by using support vector models and support vector regressions (Sinha, 
Dasgupta, & Basu, 2014). They also included six syntactic and lexical features in these 
formulas (Sinha et al., 2014,). But these formulas did not consider the difficulty of health-
related information, because some health-related webpages use English terminology to explain 
the issues. In addition, readability formulas do not include the method of presentation of the 
information. Some people feel comfortable with reading the information on a pamphlet but not 
on a computer (Meyer & Hickson, 2012). 
Another limitation of the RH1 and RH2 formulas was the computational model. It was 
not very easy to operate and could only give the textual features by parsing. Readability score 
was calculated later manually. Moreover, for a few web pages, the parser did not work and 
parsing was also done manually, which increased the chances of error and bias. 
4.4.3 Cloze test 
In this study, the limitation was the recruitment of participants for the cloze test. All the 
participants were young and from a high socioeconomic background which increased the bias 
because, in reality, the target population is older and from a lower socioeconomic status. In 
addition, the participants struggled with the Hindi language because they always use English 
language to read webpages. Also, they did not pay full attention to the paragraph and tried to 
finish the task in a couple of minutes which also impacted the results. Although no participant 
was recruited from a hearing background, a few were from a science background and some 
were from arts and commerce backgrounds.  
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4.4.4 Other limitations 
Due to the unavailability of readability research in Hindi, it was difficult to compare 
the results of this study with others. There is no literature available that discusses the validity 
of the readability formulas in Hindi. Sinha et al. (2012) designed these formulas and validated 
them. No other researcher has validated these formulas. But researchers in different user groups 
have mentioned that they are not validated. 
4.5 Future research 
4.5.1 New models for readability formulas  
This study is the first step towards the readability analysis of hearing-related 
information available on the Internet in Hindi. Because the readability formulas in Hindi were 
not designed for health-related webpages, this study was not able to practically assess the 
readability grade level of hearing-related webpages. Therefore, future research is required to 
update the present readability formulas so that health information can also be assessed at the 
level of reading difficulty. The Google search engine in Hindi is becoming popular among the 
Indian population and webpages containing health-related content in Hindi are also increasing 
day by day (Statista, 2017), which clearly indicates the need for more research.  
4.5.2 Health On the Net (HON) Code and DISCERN 
In this study, none of the webpages were identified as HON certified. As has been 
explained in previous sections, HON code certification requires the completion of some 
application forms and the adoption of the principles of HON certification (Health On the Net 
Foundation, 2010). Even though the certification is free, no webpage owners had made an effort 
to gain the certification. It could possibly be due to lack of awareness of this code rather than 
indicating a poor quality webpage. It has been observed in the previous literature that the 
webpages with HON certification showed superior quality than those without HON 
certification (Breckons et al., 2008; Nason et al., 2012). Now, there is an automated instrument 
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available which is designed by the HON foundation to make this certification quick and 
automatic (Boyer et al., 2015). However, it cannot be used for webpages in Hindi, which could 
possible cause the lower adoption rate. This is another step for future research and development 
in the field of readability analysis of Hindi online hearing-related webpages that can improve 
the quality of the information provided on webpages. 
DISCERN is another tool comprising 16 elements which also helps in the assessment 
of the quality of health information (Charnock et al., 1999). The literature has confirmed its 
reliability (Rees, Ford, & Sheard, 2002) and its use to assess the quality of health information 
(Laplante-Lévesque et al., 2012; Ritchie, Tornari, Patel, & Lakhani, 2016). This tool has not 
been designed for languages other than English (Charnock et al., 1999). This could be another 
step for future research – to develop a similar tool for Hindi readability analysis. 
4.5.3 Focus on the readability of important sections of the webpage 
It is possible that some parts of a webpage are easy to read and that the crucial part 
about health information, such as the aetiology of a disease, its signs and symptoms may be 
harder to read. These sections are very important for consumers seeking health information and 
should be easy to understand by the reader. Researchers have suggested focussing on the 
readability analysis of these important sections so that it can help consumers to understand the 
information without any misunderstanding (Wang, Miller, Schmitt, & Wen, 2013). In this 
study, random content was selected from the webpage for the readability analysis and no 
important parts were selected to analyse their readability. The focus on making the important 
sections of the webpage with low RGL can help to increase the understanding of health 
information in the future.  
4.5.4 Focus on readability and comprehension  
In this study, although a cloze test and readability formulas were used to assess the 
readability ease of online hearing-related text, there are other factors that influence the 
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readability which were not included in this study (Friedman & Hoffman-Goetz, 2006; Klare, 
1976) such as writing style, comprehension and health literacy. To date, there are fewer studies 
available in the readability literature where readability is assessed by both formulas and a 
comprehension method. Therefore, this is an important area for future research that could 
increase our knowledge about the reading ease of the health material available on Internet. 
4.6 Conclusions 
This study identified the readability ease of online hearing-related information available 
in Hindi available to consumers who speak Hindi as their first language. Readability was 
analysed using the RH1 and RH2 readability formulas proposed by Sinha et al. (2012) and a 
cloze test.  
The results of the study demonstrated that RGL calculated by the formulas was within 
the recommended value, which means the hearing-related material available on the Internet in 
Hindi is easy to read. However, the results of readability ease calculated by the cloze test 
suggested that the paragraphs with maximum RGL and minimum RGL were not significantly 
different from each other in their level of difficulty in understanding. 
From a clinical perspective, it means that clinicians should be careful before 
recommending any online hearing material to their patients based on the RGL. Moreover, 
readability formulas should be evaluated further for the specific user population and the content 
of the information provided on Internet. Also, quality and suitability of the website should also 
be determined by the web developers by using various tools such as HON and DISCERN in 
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Thank you for submitting your low risk application to the Human Ethics Committee for the 
research proposal titled “Evaluation of online hearing-related information in Hindi”.  
 
I am pleased to advise that this application has been reviewed and approved. 
 
Please note that this approval is subject to the incorporation of the amendments you have provided 
in your email of 11th May 2017. 
 






Associate Professor Jane Maidment 






APPENDIX A.2.  DEMOGRAPHIC QUESTIONNAIRE 
  
University of Canterbury 
Department of Communication Disorders 




ID number (For the researcher to complete): ______________________ 
  
 
What is your current age (in years)?   
 
 
    




Please answer the following questions by circling your choice (or highlighting your choice if you are 
completing this form electronically).  
 
What is your current gender?    
Male    Female   Other  
 
What is your current relationship status? 
Single (never married)    Widowed    
Married     Divorced    
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In a committed relationship    Separated 
 
Which ethnic group do you belong to? 
New Zealand European    Maori 
Samoan     Cook Island Maori 
Tongan      Niuean 
Chinese     Indian 
Other such as Dutch, Japanese or Tokelauan. Please state: ________________ 
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APPENDIX A.3.  INFORMATION SHEET 




Evaluation of Online hearing-related information in Hindi 
I am Seema Diwan, a 2nd year Master of Audiology student. For my thesis, I am conducting a study 
evaluating online hearing-related information in Hindi. My thesis will compare how easy or 
difficult online information about hearing is to read using two methods. First, I will use computer 
software to calculate how easy or difficult the information is to read. Then, I will ask a group of 
Hindi speakers to read a sample of the information, as described below.  
 
If you choose to take part in this study, your involvement in this project will be to read 2 samples of 
online hearing-related information in Hindi. Every 5th word in both samples is replaced with a blank 
space. Your task is to try to fill in the blanks, using only the information you have from the sample.  
 
There is a risk that you may feel distress when you do this task. You may find this task difficult, 
because the sample may be difficult to read. If you don’t know what word to fill in, that’s OK. Just 
take a guess. You may also feel distress as you read about hearing-related topics. If you feel distress 
or want more information about hearing loss, you can get help from Healthline: 
www.health.govt.org or ring 0800 611 116.   
 
Participation is voluntary and you have the right to withdraw at any stage without penalty. 
You may ask for your raw data to be returned to you or destroyed at any point. If you 
withdraw, I will remove information relating to you. However, once analysis of raw data 
starts on 1 August 2017, it will become increasingly difficult to remove the influence of 
your data on the results. 
 
The results of the project may be published, but you may be assured of the complete confidentiality 
of data gathered in this investigation: your identity will not be made public without your prior 
consent. To ensure anonymity and confidentiality, I will use a unique ID code instead of your name 
on all data sheets pertaining to you. I will store your consent form and data sheets in separate, 
locked filing cabinets in locked and alarmed buildings on the University of Canterbury campus. A 
thesis is a public document and will be available through the UC Library. 
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Please indicate to me on the consent form if you would like to receive a copy of the 
summary of results of the project.  The project is being carried out part of my Master of 
Audiology thesis by me (Seema Diwan) under the supervision of Dr Rebecca Kelly-Campbell 
who can be contacted at Rebecca.kelly@canterbury.ac.nz. She will be pleased to discuss any 
concerns you may have about participation in the project. 
 
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics 
Committee, University of Canterbury, Private Bag 4800, Christchurch (human-
ethics@canterbury.ac.nz). 
 
If you agree to participate in the study, you are asked to contact my supervisor by email 
(Rebecca.kelly@canterbury.ac.nz). She will send you the study materials and you can return them 
to her by email or via a postage-paid return envelope. She will remove your name from the study 



















APPENDIX A.4.  CONSENT FORM 
Department of Communication Disorders, phone: (03) 369 4519, email: 
seema.diwan@pg.canterbury.ac.nz 
 
Evaluation of Online hearing-related information in Hindi 
 
Please read the statements below, and sign if you agree to participate in this research.  
 
□ I have been given a full explanation of this project and have had the opportunity to 
ask questions. 
□ I understand what is required of me if I agree to take part in the research. 
□ I understand that participation is voluntary and I may withdraw at any time 
without penalty. Withdrawal of participation will also include the withdrawal 
of any information I have provided should this remain practically achievable. 
□ I understand that any information or opinions I provide will be kept confidential to 
the researcher and her supervisor and that any published or reported results will not 
identify the participants. I understand that a thesis is a public document and will be 
available through the UC Library. 
□ I understand that all data collected for the study will be kept in locked and secure 
facilities and/or in password protected electronic form and will be destroyed after 5 
years.  
□ I understand the risks associated with taking part and how they will be managed. 
□ I understand that I can contact the researcher (Seema Diwan: sdi32@uclive.ac.nz) or 
her supervisor (Rebecca Kelly-Campbell: Rebecca.kelly@canterbury.ac.nz) for 
further information. If I have any complaints, I can contact the Chair of the 
University of Canterbury Human Ethics Committee, Private Bag 4800, Christchurch 
(human-ethics@canterbury.ac.nz) 
□ I would like a summary of the results of the project.  
□ By signing below, I agree to participate in this research project. 
 
 




Email address (if you would like a summary of the results): 
  
 
Please return this form and return it to me either by email or in the postage-paid return envelope 
provided to you.  
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APPENDIX A.5.  CLOZE PROCEDURE 
 
Department of Communication Disorders, phone: (03) 369 4519, email: 
seema.diwan@pg.canterbury.ac.nz 
 
Evaluation of Online hearing-related information in Hindi 
 
Please read the 2 samples of online hearing-related information below. Every 5th word in both 
samples is replaced with a blank space. Your task is to try to fill in the blanks, using only the 
information you have from the sample.  
 
You may find this task difficult, because the sample may be difficult to read. If you don’t know 
what word to fill in, that’s OK. Just take a guess. 
 












शोधकता?ओ ं ने एक शोध ____ ये पाया के िजन _____ के सनुने शि\त iकसी _______ के 
वजह  से चलP ________ थी | jयाज़ और पानी ___ _मlण  सेवन से उनके _____क8 शि\त म= 
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बहुत ____ सधुर हुआ | बहुत सारे _____जो सनुने क8 शि\त _____ चकेु थे, उOहoने अपने 
______ म= लहसनु लेना शpु _____ और उनको बहुत हP  _____ देने वाले लहसनु के ______ 
देखने को _मले  और ________म= लहसनु खनू के ______ को बड़ा कर और _______ के उस 
Gहसे को  ____आवाज़ को सOदेश म= _______ कर शरPर म= के_मकल __________ पदैा करता 
है को ________ ठtक कर के कान ____ सनुने क8  शि\त को ______ लाने  म= मदद करता 
____ | 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
